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1 
INTRODUCTION 
Synchronization of es trus in the cyc l ic ewe can be ac complished 
by t he use. of prost ag land in F2a· Estrous synchronization o f fe rs the 
pos s ib ility of more uniform offspring , concentration of parturit ion 
whic h would al low for b e t ter use of fac il ities  and labo r ,  and the 
util izat ion of out s tand ing s ires through art i fic ial insem ination . 
Some current es t rous synchronization reg imes for ewes cons i s t  
o f  expo sure t o  r am s  for a period of  time fo l lowed b y  an intramuscular 
inj ect ion of  pro s t ag l and in F2a (PGF )  to al l ewes that have not 
previous ly mated . Adminis tration of  PGF to ewes that have a lready 
mat ed ,  however ,  may lead to termination of  pregnancy .  Before 
app lication o f  suc h a program can be  recommended , several que s t ions 
need to be  answered . Wil l the sync hronization treatment cause  
termination of  pregnancy? If so , at what s tage of  ges tation wi l l  PGF 
terminate pregnancy? Once these  que s t ions are answered , the proper 
time int erval from introduct ion of rams to  adminis tration of  PGF can be 
determined . 
·The purpo se  of  the fo l lowing l iterature rev iew wil l be  to 
examine the sequence of  events  that led to the proof that PGF is the 
uterine lut eo lys in in sheep and expound on some pos sib l e  mechanisms of  
act ion and the ef fec t s  that  the conceptus may have on it s lut eo lytic. 
ab ility . 
2 
REVIEW OF LITERATURE 
The ewe i s  a seasona l ly po lyes trous female that cyc les norma l ly 
at 1 7 -d interval s  from mid-fal l  to early spring ( Sorenson , 1 97 9 ) . The 
corpus lut eum ( CL )  is res pons ible  for the s ecret ion o f  proge s terone and 
has a key func t ion in the regu lation of the es trous cyc le .  I f  the CL 
is maintained , the next expected es trous period fail s to occur . If the 
CL regres ses or s tops the secretion of proges t ins , the next es trous 
period wil l oc cur unles s o ther factors interfere ( Van T ienhoven , 1 9 83 ) . 
S ince the CL secretes  proges t erone which func t ions in the regu lation of  
the estrous cyc le ,  the d ifferent s tages of  the es trous cyc l e  can be  · 
monitored by observing the changes that occur in the p lasma 
proges terone concentrat ions . Stabenfeldt e t  al . ( 1 96 9 )  found that 
circulating prog�s t erone concentrat ion was lowes t ( . 1 ng/ml ) on d 2 
( d  1 = f irs t day of  observed es trus ) and increas e� through d 5 
( . 4 ng/ml ) .  Proges t erone level s  ro se from .6  ng/ml on  d 6 to 1 . 1 ng/ml 
on d 9 and an abrupt r ise  was observed on d 1 0  ( 2 . 4 ng/ml ) and 
maintained through d 1 6 . Proges terone concentrat ion dec l ined sharp ly 
on d 17  to .6  ng/ml which was fol lowed by the oc currenc e of  es trus 
within 24 h. This is in agreement with results  obtained by Sarda 
et al . ( 1 97 3 ) . However ,  they report ed a sma l l  dec line in proges t erone 
conc entration aft er the l Oth d and the leve ls  ro se to a second pe ak on 
the 1 4th or 1 5 th d .  They als o  reported that 3 to 4 d before the next 
onse t  of e s trus  the conc entrat ion of  progest erone dropped s harp ly over 
a period of  48 h to  a low bas a l  leve l of . 1  to . 2  ng/ml . From this , it 
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is apparent that regres s ion of  the CL as indicated by a dec line in 
proges terone production is neces sary for the onset of es tru s  t o  oc cur . 
What , then , determines the leng�h of  the functiona l CL? In 
1 923 , Loeb ( as cited by Horton and Poyser , 197 6 )  discovered that 
hysterectomy prevents  regres s ion of the corpora lutea and results  in · 
pro longed es trous cyc le lengths of  6 0  to 120 d in the guinea pig . 
Proges terone level s remained elevated throughout these elongated 
cyc les . In 1 927 , Loeb wro te "it is po s sible  that the uterus , in 
particular its muco sa , produces an internal secretion which exert s  a 
specific abbreviating ef fect on the life of the corpus luteum . "  
Wil tbank and Cas ida ( 1 956 ) were the firs t t o  show that hys terec tomy in 
' 
sheep led to increased cyc le  leng ths . Since that t ime , other 
researchers have found that removal of the uterine horn (unil ateral 
hys terectomy )  adjacent to the ovary containing a functional CL 
consistent ly pro longed the l ife span of  corpora lutea on an ip s ilateral 
ovary and consis tent ly failed to af fect corpora lutea on a 
contralateral ovary ( Inskeep and Butcher,  1 96 6; Moor and Rowson , 196 6b ; 
Caldwel l et al . , 196 9 ;  Rowson , 1970 ) . Moor e t  al . ( 197 0 )  reported that 
luteal regres s ion .was arres ted by hys terectomy on d 15 of  the es trous 
cyc le  and sugges ted that the ut erus  is  es sent ial for bo th the 
initiation and the continuation of the degenerative proces ses that 
· occur during regres sion of the CL . 
Goding and co-workers ( 196 7 )  out lined a t echnique of  
auto-transp lantation of  e ither the ovary or ut erus or both to  the neck 
r�gion in sheep where b lood ves sels were joined to the jugular ve in and 
caro t id artery . This  procedure had no detrimental ef fect on the 
performance of either organ and made it  po s s ib le to s tudy the effects  
of  one organ removed from the area of  the o ther organ . God ing et  al . 
4 
( 1 96 7 )  found· that auto-transplantat ion of  an ovary into  the neck region 
of  an uni l ateral  ovariectomized ewe resul ted in maintenance of  the CL 
for longer than 40 d .  Harrison and as soc iates ( 1 96 8 ) tran sp l anted both 
the ovary and uterus to the neck reg ion and observed normal 1 7 -d 
es trous cyc les . These results  ind icate that contro l of CL by the 
uterus i s  local  in nature . 
In sheep , the vein that drains the ut erus and the ovary is  
common to both and i s  cal led the utero-ovarian vein . Mos t of  the 
ovarian artery of the sheep �uns over the surface of this  ve in before 
entering the h ilus of the ovary ( Ginther , 1 97 4) . Barret et a l . ( 1 97 1 )  
conducted an experiment in which a fold o f  the peritoneum was 
interposed be tween the ovar ian artery and the ut erine ve in in four ewes 
with three sham-operated contro ls  (d  2 to 3 of the cyc le) . In the 
three ewes in which the separation _ of  the ovarian artery from the 
ut er ine vein was complete , the CL pers isted until  s l aughter ( d  25 ) . It 
therefore appears l ikely that a uterine lut eo lys in (a sub s t ance that 
wil l  lyse the ce l ls of the CL ) could reach the ovary by way of  a 
counter-current mechan i sm between the ovarian art ery and the ut erine 
vein . 
The concept that uterine plasma acqu ires select ive lyt ic 
propert ies around the c r it ical  1 4th d of  the cyc le is  supported by 
observations by Caldwe l l  and Moor (�97 1 ) . that the CL is  rap id ly 
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des troyed by the infus ion o f  1 4-d uterine plasma but i s  not affec ted by 
s imilar infus ions of either d 8 uterine plasma or d 1 4  plasma obtained 
from the jugular vein . T hese observations also  support the concept 
that the luteo lys in i s  trans ferred to the ovary by a counter-current 
mechanism. 
Pharri s s  ( 1 970 ) put forth an hypothes is  that PGF could be the 
sub s t ance known to be produced in the uterus which leads to regres s ion 
of the CL when pregnancy has not oc curred . Us ing ovarian 
auto-transplant  preparations , it was eas y to demons trate that PGF was a 
very potent luteo lys in . Two research groups made th is d i s co very 
independent ly . McCracken et al . ( 1 970 ) infused PGF at 50 �g/h for a 
period of  6 h into the artery of  a lef t ovarian transplan t . There was 
an immed iate dec l ine in rate of proges terone secretion , which had 
fal len to <SO% of contro ls after 1 h of infus ion . Proges t erone 
secretion then fel l  s lowly during the 6 -h cours e of the infus ion and 
cont inued to do so  unt i l  2 4  h af ter commenc ing the PGF infus ion . At 
this t ime it  had fal len to <5% of  the contro l proges terone secret ion 
rate . At 48 h,  behavioral e strus  was obs erved . Barret and co-workers 
( 1 97 1 )  synchronize� four sheep with ovarian auto-transplants  us ing 
proges terone implants and commenc ed PGF infus ions 7 d l ater . In al l 
animals , secretion rates o f  proges terone fel l abrupt ly.  Within 1 00 to 
120 min , proges terone dropped to 20 to 46% of the init ial se cret ion 
rate and al l sheep mated within 3 d of the infus ions . Aga in ,  in ewes 
with ovarian auto-transplants , Charnley and as soc iates ( 1 97 2 )  found that 
infus ion of PGF at rates of 1 0  and 40 �g/ h  decreased proges t erone 
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secretion to SO% of  the contro l levels  in 2 .6 � 1 . 4 h .  The onset of 
es trus  oc curred 42 to 66 h af ter the infus ions had begun . Thorburn and 
Nico l ( 1 9 7 1 � reported that infus ions of  PGF into the uterine vein on 
d 6 to 9 of  the es trous cyc le caused a return to es trus and decreased 
proges terone values . These resul ts ind icating that PGF is a potent 
luteo lys in are in agreement with the f ind ings of  other researchers 
(Doug l as and Ginther , 1 97 3 ;  Inskeep et al . ,  1 97 5 ;  Umo , 1 97 5 ) . 
I t  has been shown that PGF has potent luteo lyt ic ef fect s  on the 
CL , but is  it the factor that is  released by the uteru s  at the time of  
normal CL regres s ion? B land et al . ( 197 1 )  found no evidence of  PGF in 
uterine venous p lasma from d 2 to 1 3 , but on d. 14 , 1 5 , and 16  the 
es t imated levels  of PGF ranged from 3 . 4 to 8 . 0 ng/ml . Wil s on and 
co-workers ( 1 97 2 )  measured PGF value� in the endometrium on d 3 ,  5 ,  1 1 , . 
or 1 4  and found that the level s  of  PGF were higher on d 14  than on al l 
other days (P<.OS). Thorburn and as soc iates ( 1 97 3 )  reported that the 
concentration of  progesterone in peripheral plasma decreased to low 
levels  during d 14  to 1 6  and remained below . 5  ng/ml unti l  d 3 of the 
next cyc le .  The f irs t maj or peak of PGF concentration was obs e rved on 
d 13 . A further peak was observed on d 14  and this was fo l lowed by a 
series of  peaks of high concentrat ion on d 1 5  to 1 6 . This is  in 
agreement with results  reported by Baird et al . ( 1 97 6 )  who ind icated 
that regres s ion of  the CL as ind icated by a fal l in the secretion of  
proges terone began on d 1 2  or  1 3 , i . e . , about 4 d before the onset of 
es trus . In f ive of the s ix cyc les , the f irs t s ignif icant r ise in the 
secretion o f  PGF oc curred on d 1 2  to 14'at the time of  the dec l ine of 
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progesterone act iv ity , a lthough release of PGF was maximal on the day 
before the onset of  es trus . There was very l i t t le release of PGF from 
the uterus before d 1 2 . 
Scaramuz z i  and co-workers ( 1 97 3 )  act ively immunized s ix mature 
ewes against PGF . Within a month of  immunization , cyc l ical  es trous 
act ivity had s t opped in four of  the s ix animals . These data would 
ind ic ate that PGF i s  norma l ly invo lved in the contro l of  the estrous 
cyc le of the ewe . Thi s  statement is  further supported by Powel l et al . 
( 1 974) who presented evidence for the exi s tence of PGF recept ors  in 
ovine corpora lutea . · 
McCracken et al . ( 1 973 )  infused 3H- labeled PGF at a constant 
rate into  the uterine vein before its as soc iation with the ovarian 
artery on d 14 of the cyc le . It was seen that as infus ion progres sed 
the amount of rad ioact ivity as s oc iated with PGF increased marked ly in 
ovarian arter ial b lood samp les . They then infused PGF a t  2 5  �g/ h  for 
3 h into the r ight uterine vein on d 0 of the es trous cyc le . Wit h in 
1 h of  beg inning the infu s ion ,  there was a marked fal l in the secretion 
rate of proges terone , which cont inued to drop unti l the end of  infus ion 
when low val ues were found . These data , along with data presented 
earl ier , supply ind isputab le proof that PGF is  "the" uter ine luteo lytic 
hormone and that it i s  trans ferred to the ovary by means of  a 
counter-current mechan ism between the utero-ovarian vein and the 
ovarian artery . 
Although it  has been substanti ated that PGF is  the uter ine 
hormone respons ib le for CL regres s i9n , the mechanism by which this 
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regression occurs is still unkno�. It was originally proposed that 
the luteolytic effe�t of PGF might result from constriction of the 
utero-ovarian vein, thus decreasing the blood supply to the ovary 
(Pharriss et al., 1970). Niswender et al. (1973, 1976) and Nett et al.· 
(1976a) reported that administration of PGF to ewes reduced blood flow 
to the ovary and reduced secretion of progesterone. This disagreed 
with reports of other researchers. Bolt and others (1974) observed the 
· uptake of a vital dye, trypan blue, by the corpus luteum to evaluate 
luteal vascular function at various times following an injection of PGF 
to determine if reduced vascular function follows or precedes the 
decline of serum progesterone that occurs after PGF treatment. 
Following PGF treatment, serum progesterone declined (P<.OS) prior to a 
significant decrease in luteal vascular function as measured by uptake 
of trypan blue dye� Baird {197 4) calculated that the maximum change in.· 
total ovarian blood flow during infusion of PGF did not exceed 20%. 
Thus, if PGF is luteolytic by virtue of its primary effect on blood 
vessels, Chamley et al. (1972) suggested that it is likely to exert a 
selective effect on the vascular system of the CL rather than altering 
total ovarian blood flow. Finally, a report was released s howing that 
the initiation of luteolysis by PGF in sheep was not dependent on a 
change in blood flow through the corpus luteum {Einer-Jensen and 
McCracken, 1976, as cited by Horton and Poyser, 197 6). 
As early as 1966, Deane and associates reported that the 
decline in progesterone production by the ovine CL was associated not 
only with shrinkage of the lutein cells but also with other signs of 
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regres s ion such as swell ing of  the mitochondria and a thinning of their 
inner matr ix , accumulation of  l ipid droplets , and degeneration of the 
nuc lei . Only two of these changes seemed to precede a measurable 
dec l ine in progesterone secretion; namely , alterations in mitochondrial 
s ize and dens ity and emergence of free cytoplasmic l ipid . The 
mitochondria are thought to provide the requis ite energy for several of 
the steps in s teroid b io synthes is . The accumulation of  l ipid in 
steroid hormone-produc ing g lands is usual ly thought to be inversely 
related to secretory act iv ity . The cel ls apparently retain their 
ab il ity to synthes ize lip ids but lose their capacity to  convert these 
l ip ids into stero id hormones ( Enders and Lyons , 1 96 4 ) . 
Ding le et al . ( 1 96 8 )  demonstrated that lut ein cel l s  are r ichly 
endowed with lys o somes which undergo marked changes in func t iona l  
activity in late diestrus . The increase in lysosomal activity is one 
of the ear l ies t changes as s oc iated with luteal regres s io n  and is 
thought to p lay an important part in the invo lution of the CL of  the 
nonpregnant sheep . Stacey and co-workers ( 1 97 6 )  detected 
autophagocytic bodies and an increas e in the accumulation of l ipid 
drop lets in luteal cel ls  immediately after the infus ion of  PGF . Umo 
( 1 97 5 )  suggested that the f irst stage of PGF induced luteo lys i s  and 
also natural luteo lys is , is b iochemical in nature ,  and that marked 
cel lular disorganizat ion is a late consequence of the b iochemical 
change . 
1 0  
Umo ( 1 97 5 )  identified two type s of  ce l ls o n  the bas i s  o f  s ize 
in CL of  ewes on d 1 0 .  F itz  et  al . ( 19 82 )  revealed t hat s e c re t ion of 
proges terone by large ce l ls was approximately 20-fo ld g reater  than for 
an e qual number of  smal l lut eal ce l ls . Their data s ug ge.s t  · that · 
func t ional diffe rences  exist  between the large and smal l s t e ro idogen {c 
ce l ls in t he CL of  the ewe and that the large lut eal ce l ls appe ar to 
secrete mos t  of  the proges terone . In contras t ,  the sma l l lut eal  c e l ls 
secrete minimal quantities  of  proges terone but respond dramatical ly to 
luteiniz ing hormone . Large lut eal ce l ls were almo s t  nonex i s t ent  in CL 
early in the cyc le  ( d  4) ; but , as the cyc le  progres·sed ( d  8 and 1 2 ) , 
t he number of large cel ls increased markedly . · It  appe ars that large 
ce l l- sma l l  ce l l  interact ions are l ikely to be important  in regu lation 
of the l ife  span and func t ion of the _ovi �e CL . 
Agudo e t  al . ( 1 9 84)  present ·ed data that demons trated a decrease  
in luteal adeny late cyc lase act ivity and an increas e in  lut eal  
pho sphod ie s t eras e  act i vity , which preceded the decrease s  in  p lasma and 
luteal proges terone concentrations dur ing PGF-induced lut eo lys is  in 
ewes . A decreas e in adeny late cyc lase act ivity could res u l t  in lowered 
intrace l lular cA MP. l eve l s , thus decreas ing proges terone s ynthes is  
(Marsh , 1 976 ) . Addit iona l ly ,  an increas e in  pho sphodies teras e act ivity 
would  also  lower intrace l lular cAMP l eve l s , thus caus ing a dec l ine in 
�tero idogene s is (Agudo et al . ,  1 9 84) . 
Advances  in t echnology and experimental techni que have opened 
many doors as soc iated with CL regres s ion . Many que s tions have  been 
answered and some answers have been d isput ed . But , the actua l 
mechanism behind CL regres s ion remains unanswered . 
1 1  
Regres s ion of  the CL must  be prevented and proge s t erone 
secretion must  continue through the f irst 50 d of  g es tation if · 
pregnancy is to  be estab l ished and maintained succe s s fu l ly in the ewe 
(Cas ida and Warwick , 1 945; Foote et al . ,  1 957 ) . An embryo mus t  be 
pres ent in the uterus  af ter d 12 in order for the CL of  pregnancy to be 
maintained (Moor and Rowson , 1 964 , 1 966 a ;  Rowson and Moor , 1 96 7 ) . A 
decrease in PGF product ion by the ut erus at the time of  normal CL 
regres s ion would pos s ib ly prevent lut eo lys is ( Barc ikowsk i e t  al . ,  
1 97 4 ) . However , this  dec reas e in PGF production does  not oc cur . The 
mean conc entrations of PGF in uterine venous plasma were not d ifferent 
in pregnant and nonpregnant ewes (Pa�ton et al . ,  1 97 5; Lewi s e t  al . ,  
1 97 8 ) and were , in fact , found to be higher in ut erine endome trium 
tis sue of pregnant ewes on d 1 5  and 16 ( Lewis ·e t  al . ,  1 97 7 ) . 
It  i s  b e l ieved · that the grav id uterine horn exert s an 
antilut eo lyt ic or lut eo tropic effect at the leve l of the adj acent ovary 
and the ef fect is exerted through a local  ut ero-ovarian venoarterial 
pathway (Moor and.Rows on , 1 96 6 c ; Map l e toft e t  al . ,  1 97 5 , 1 9 76 ) . Three 
hypotheses  have been propo sed to exp lain the d if ferenc es  in pregnant 
and nonpregnant ewes in res pect  to PGF lut eo lys is : ( 1 )  Al though 
·concentrat ions of PGF are not d ifferent in cyc l ing · and pregnant ewes , 
the rates of secretion of  PGF may d iffer ,  ( 2 )  there may be a d ifference 
in the mechan ism of transport of PGF from the ut erus to the ovary , or 
( 3 )  the uptake and ( or )  me tabo l i sm of PGF by lut eal t i s sue may diffe r ,  
1 2  
which would sugges t a d ifferenc e in the number o f  lut eal receptors for 
PGF or metabo l ic enzymes (Nett  et al . , 1 976b ) . 
Ne tt  and co-workers ( 19 7 6b )  tes t.ed the f irst  of  these  
hypotheses  and found that , al though the basal . concentrat ions of  ·PGF in 
the ut ero-ovarian vein of cyc l ing and pregnant ewes were not d ifferent , 
there was a greater number  of pe aks (P< . O l ) of PGF in samp les  co l lect ed 
from cyc l ing ewes than from pregnant ewes and the pe aks in cyc l ing ewes 
tended to be  of  greater magn itude (P< . l O ) . Thorburn e t  al . ( 1 97 3) also  
reported an abs ence of  the  maj or pe aks of  PGF on  d 1 5  and 1 6  in 
pregnant ewes than were obse rved in cyc lic ewes . Therefore ,  it may be  
po s s ib le that the fewer pe aks of  PGF in pregnant ewes  may be  a part  of  
the mechanism res pons ibl e  for maintenanc e of the CL . This s tatement 
agrees w ith the results  obtained by McCracken ( 1 9 84 )  who obs e rved that 
four 1 -h pu lses  of PGF_g iven into the arterial supp ly of the ovary 
every 6 h over a period of  1 9  h caused complete  lut eal regres s ion of 
corpora lut ea in only one of four ewes . The add it ion of  a f ifth pul se 
( five pulses  in 25  h) caused comple te regres s ion in four out of four 
animal s .  Resul t s  obtained by Pratt e t  al . ( 1 97 5 )  revealed that the CL 
of the es trous cy�le is more sens it ive to regres s ion by PGF than the CL 
of pregnancy on d 1 3 .  
Nanc arrow e t  al . ( 1 9 82 ) reported that hormona l contro l o f  the 
· sens it ivity of· the CL to lut eo lytic prost agland in appe ars to res ide in 
the conceptus in such a way that a decreas e in sens it ivity is related 
to the number of embryos pres ent . S ilvia and Niswender  ( 1 9 84)  revealed 
that pregnant ewes with two CL were more res is tant to PGF than tho se 
with just one . Because the number of CL has no such ef fec t in 
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nonpregnant ewes ( S ilvia and Niswender , 1 9 84 ) , it i s  pos s ib l e  that the 
effect of the number  of CL in pregnant ewes is a ref lect ion of the 
number of embryos as proposed by Nancarrow et al . ( 19 82 ) . The 
factor ( s )  of  the conceptus that prevents lut eal regres s ion i s  s t i l l 
unknown . S ilvia et a l . ( 1 9 84 ) stated that one might expect this 
factor ( s )  to be l ip id solub l e ,  of low molecular weight , and rap id ly 
metabol izab l e  which are propert ies  s imilar to the lut eo lys in PGF . 
Pros tag l andin E2 and E1 f it the above crit eria and , in many b iolog ical 
sys tems , have effec t s  oppo s ite  to those of PGF ( Bergs trom et al . , 
1 96 8 ) . 
S ilvia and as soc iates ( 1 9 84)  repor ted that mean concentrations 
of PGEz increas ed in pregnant ewes on d 13 po stes trus . These  inc reases  
were not seen in  nonpregnant ewes and mu st  ref lect enhanced secretion 
of  PGEz from the reproduct ive tract during the crit ical pe r iod for 
maternal recognit ion of pregnancy . The ab il ity of PGE2 to maintain 
luteal func t ion for only a l imited pe riod of  time (Prat t e t  al . , 1 977)  
might ind icate that it  i s  one part of a series  of ant i luteo lytic 
s ignals  pas sed from the conceptus to the corpus luteum . 
Modern t echno logy has al lowed for a bet ter unders tand ing of CL 
regres s ion , but the actual mechanism remains e lus ive . Unti l  this 
·mechanism can be documented , the proper t ime of the estrous cycle  where 
administration of  PGF wil l  del iver the bes t results  wil l be d iff icult  
to ascertain . This  s tudy examined the effect s of PGF when admini s tered 
dur ing the f irst  few days of ges tation. · 
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MATERIALS AND METIIODS 
Tria l I 
One hundred thirty-four aged cro s sbred ewes were wormed , hoof 
trimmed , tagged , and weighed prior to the 1 9 83 fal l  b reed ing seas on .  
Al l ewes  were paint branded o n  bo th s ides o f  the back to  correspond 
with ear t ag numbers to  al low for easy visual identification . 
Beg inning on September 1 2 , 1 9 83 , 2 wk prior to the breed ing seas on ,  
ewes were p l aced o n  brome pas ture , exposed t o  ep id idymectom ized t easer  
rams , and flushed on  . 34  kg  of  ro l led corn per ewe per  day . Sub sequent 
to this 2-wk period , teaser  rams were removed and intact  Suffo lk rams 
were p laced with the ewes . Dye-co lored grease  was app l ied t o  the 
be l l ies of the rams just  cran ial to the penis once daily to  al low for 
observat ion of breed ing act iv ity . 
Ewes  were checked for breeding marks onc e daily at 2 4-h 
interva ls . _Upon de tect ion of a breed ing mark , one-hal f of the ewes 
received 10 mg PGFl intramuscularly ( im) at either 0 ,  2 4 ,  48 , 7 2 , 96 , 
1 20 ,  or 1 44 h after de tect ion of the breed ing mark . The o ther one-hal f . 
of the ewes  served as uninj ect ed contro ls  correspond ing to  respe ct ive 
treatment t imes . The order of treatments and contro ls  was randomiz ed 
by the use of a random number table  and ewes were as s igned to e ach 
respect ive group as they exhib ited es trus . A ewe was as s igned t o  each 
treatment and contro l group before dupl ication began to prevent the 
1 Luta lys e supp l ied courtesy of The Upjohn Company; 
Kalamazoo , MI. 
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ef fec t that t ime of  season at mating may have on subs equent fert i l ity . 
As ide from inj ect ion of  PGF , treated and contro l ewes were hand led in a 
s imilar manner .  Thirteen ewes were el iminated from the s tudy due to 
unobserved es trous act ivity or death prior to l amb ing . 
Ewes remained with the Suffo lk rams for 48 h af ter de tect ion of 
mating to insure for adequate copulation and were then exposed to 
greased teaser  rams for 2 wk to  ob serve for any cyc l ic act ivity that 
may have occurred . After this  exposure to t eas er rams , ewes  were 
exposed to Co lumb ia clean-up rams for the remaind er of the 42-d 
breed ing season , al lowing for 28  d of exposure to intact rams . 
Columb ia rams were used as c lean-ups to al low for d ifferent iation of 
breed of l amb at partur it ion to determine wh ich mating res ulted in the 
ful l  term pregnancy .  At lamb ing , ewe number ,  date and time of b i rth , 
b irth weight , type of  b irth , sex of lamb ,  and breed of  s ire were 
recorded . Therefore ,  Suffo lk-s ired lambs were a result  of the f irs t 
mating and Co lumb ia- s ired lambs were a result  of any sub s equent 
•atings . This al lowed for the de terminat ion of  the ef fects  that PGF 
administered dur ing early ges tation may have on exi s ting pregnanc ie s . 
Two _jugul�r venous samp les were co l lect ed from each ewe between 
d 9 to 1 2  and d 16  to 1 9  ( d  1 = f irs t day of observed estrus ) to as say 
for serum proges terone content by rad io immunoas say in an attempt to 
·monitor lut eal funct ion and pregnancy . Prog est erone value s greater 
than 1 . 0 ng/ml were cons idered ind icative of the presence of a 
funct iona l corpus lut eum . 
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A surg ical laparo tomy as described by Churchil l ( 1 9 81 )  was 
performed on 1 5  ewes that had rece ived PGF at 48 , 7 2 , or 96 h 
po s tmat ing with f ive ewes  per group . Laparo tomy was performed at  
approximate ly 35  d p o s tmat ing to determine pregnancy pr ior t o  any 
late-term abort ions unr e lated to treatment that may oc cur . The number , 
s ize , and loc ation of  corpora lut ea were recorded at e ach l aparo tomy . 
Trial II  
One hundred f ifty-three aged cros sbred ewes were prepared for 
the 1 9 84 fal l  breed ing se ason and were f lushed and exposed t o  
ep ididymectomized teaser rams beg inning o n  September 3 ,  19 84 , in the. 
same manner as ind icated in trial  I .  Intact Hamp sh ire rams were 
introduced on the evening of September 17 and were greased with dyed 
grease twice daily.  Ewes were checked for breed ing marks twice daily 
at 12-h int ervals  ( 07 00 and 1900 ) .  
Upon_de tect ion of a breed ing mark , ewes were ass igned to 
previous ly randomized t reatment or contro l groups . Two- th irds of  the 
ewes  rece ived 1 0  mg PGF intramuscularly ( im) 24 ,  3 6 , 48 , 6 0 ,  7 2 , 84 , 
96 , 108 , 120 , or 1 3 2  h af ter de iect ion of a breed ing mark . The 
remaining one- third of the ewes served as uninj ec ted contro ls  
correspond ing to 24 , 48 , 7 2 , 96 , or  120 h af ter detec t ion of  a breed ing 
mark . As ide from the inj ect ion o f  PGF , treated and contro l ewes  were 
hand led in a s imil ar manner .  Ewes remained with the Hampsh ire rams for 
48 h after de tect ion of e s trus and were then exposed to greas ed tease r 
rams for 2 wk , fol lowed by expo sure to Co lumb ia c lean-up rams for the 
remainder of the 42-d breed ing season , al lowing for 28 d of expo sure to 
17 
intact rams . Lamb ing data were collect ed as in trial I .  Four teen ewes 
were exc luded from the s tudy due to unobs erved es trous act iv ity or 
death prior to partur i t ion.  
Jugul ar venous s amples  were co l lected from a l l ewes on  d 17 or 
18 with d 1 being the f irst day of  a de tect ed breed ing mark . In 
addi t ion , jugul ar venous samp les  were co l lec t ed from tho se  ewes  that 
rece ived PGF on d 19 or 20  af ter inj ect ion with d 1 being the day of 
inj ect ion .  Blood s amp les were as sayed for serum l eve l s  of  prog e s terone 
by rad ioimmunoas s ay for a pre l iminary de termination of pregnancy 
status . 
Progesterone As say 
A s o l id-phase  radio immunoas say technique was used for al l 
proges t erone measurement s .  The antibody was immob i l ized on the wal l  of 
a po lypropylene tube as · prepared by Diagno s t ics  Produc t s  Corporat ion , 
Los Ange les , California . Proges terone was labe led with s od ium [125I] 
iod ide with a h igh spe c i f ic act ivity and total counts  o f  approximately 
90 , 000 cpm at  the time of iod ination . Maximum b ind ing was be tween 40 
to 5 0% . · Separat ion of  the bound and free fract ions and t erminat ion of  
the compe tit ion was ac comp l ished by  decant ing the superna tant  after a 
3-h incubation a t  room temperature , with the bound fract ion remaining 
in the tube . �he ant ibody was checked for cro s s-reac t ivity to 15 
re lated stero id compounds and was found to be less  than .5% 
cros s-react ive . Sens i t ivity of the as say was determined to  be  
.OS ng/m1 . The s tandard curve  was l inear between . 5  ng/ml and 
100 ng/ml . Increas ing vo lumes o f  _s teer serum were ·found to  be  paral lel 
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t o  the s tandard curve . A 3 00-lll sample s ize was used . Steer  serum 
sp iked with 8 ng/ml progest erone was as sayed to  check for recovery and 
found to be  1 04% . The as say was calculated by a log it-log me thod . 
Pooled s teer serum and s piked s teer serum was used for intra- and· 
interas s ay contro ls  with CV's of  . 1 3 and . 2 5 , res pect ive ly . 
S tat is t ical  ana lyse s  were performed on normal ly d i s t r ibut ed 
data by leas t-squares procedures ( Steel  and Torrie , 1 9 80 ) . Duncan's 
New Mul t iple  Range Tes t was used to  separate means for factors hav ing 
s ignif icant F value s . B inomial data were tes ted us ing Chi- square 
analys is . Independent Chi- square value s  were determined to identify 
s ignificant treatment effec t s . A probab il ity leve l of less than .OS 
was cons idered as the maximum leve l at which s igni f icance was accepted . 
Ana lys is of variance and Chi-square values were de termined from 
parame ters shown in append ix tab l es 1 through 1 2 .  
TABLE 2 • . LEAST-SQUARES MEANS FOR BEGINNING WEIGHT, ENDING WEIGHT, 
AND WEiGHT CHANGE BY TIME WITHIN TREATMENT (TRIAL I)a 
Time of Beginning Ending Weight-
treatment weight (kg) weight (kg) change (kg) 
(h) Treated Control Treated Control Treated Control 
0 70.4 .±. 3.92 69.1 .±. 4.46 75.4 .±. 3.96 76.2 .±. 4.13 5.0 .±. 1.59 7 .1 .±. 1. 97 
24 74.0 .±. 3.92 70.5 .±. 4.17 80 .1 .±. 3 • 96 7 9 • 4 .±. 3 • 86 6.1 .±. 1.59 4.9.:!:. 1.83 
48 75.9 .±. 3.92 76.1 .±. 4.17 84.4 .±. 3.96 84 .o .±. 3 .86 8.5.:!:. 1.59 7.9 .±. 1.84 
72 7 3 .1 .±. 4. 53 75.8 .±. 4.17 78.2 .±. 4.57 82.6 .:!:. 3. 86 5 .1 .±. 1 • 84 6.9 .±. 1.84 
96 72.4 .±. 4. 20 73. 2 .±. 4.46 78.6 + 4.23 81 • 3 .±. 3 • 86 6.3.±.1.70 5.4 .±. 1.84 
;-
120 77.0 .±. 4.53 75.3 .±. 4.17 82.2 .±. 4.57 84.6 .:!:. 3.86 5.3 .±_1.84 9�4 .±. 1.84 
144 69.9 .±. 3.92 71.9 .±. 4.17 7 9 • 7 .±. 3 • 96 81 • 5 .±. 3 • 86 9.8 .±. 1.59 9.8 .±. 1.84 
a Values are means .±. SE. 
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TABLE 3. LEAST-SQUARES MEANS FOR BEGINNING WEIGHT , ENDING WEIGHT , 
AND WEIGHT CHANGE BY TIME WITHIN TREATMENT ( TRIAL II) a 
Time of Beg inning End ing Weight 
treatment weight (kg) weight (kg) c
.
hange (kg) 
(h) Treated Contro l Treated Contro l Treated Contro l 
24 76.1 .±. 3.91 82.3 .±. 3.58 73.6· .±. 3.60 75.5 .± 3.10 -2.5 .±. 1.29 -6.8 .± 1 .16 
36 79.3 .±. 4.18 7 6 .• 0 .±. 3 • 86 -3.3 .± 1.38 
48 77.2 .±. 3.50 77.5 .±. 3 .58 75.0 .±. 3.23 72.1 .± 3.09 -2.3 .± 1.15 -5 .5 .±. 1.16 
60 77.5 .±. 3.50 73.5 .±. 3.23 -4.1 .± 1 .15 
72 75.3 .±. 3.50 78.7 .± 3.78 71.8 .± 3.23 74.8 .± 3 .26 -3 .6 .± 1.15 -3.9 .±. 1.22 
I 
84 83.8 .±. 3 .so 80 .o .±. 3 .40 -4.0 .±. 1.22 
96 79.9 .±. 3.91 81 • 2 .±. 3 • 7 8 75.0 .±. 3.60 77.3 .± 3.26 -4.9 .± 1 .29 -4.0 .± 1.22 
108 79.7 .±. 3.33 74.2 .±. 3.08 -5.5 .±. 1.10 
120 77.1 .±. 3.91 76.5 .±. 3.58 74.7 .± 3.61 72.3 .± 3.10 -2.5 .± 1.29 -4 .2 .± 1.16 
132 77 .o .±. 3.69 72 .8 .±. 3.40 -4.1 .± 1.21 
� Means are values .±. SE. 
� 
...... 
2 2  
f lushing procedure was used for trial  II , ewes in this t r i a l  lo st  
weight ( tab le  3 )  dur ing the course  of  the breed ing seas on .  S ince 7 5  of  
the ewes used  in  trial  I were also  used i�  trial  II , increased age may 
have contribut ed to the we ight los s  obs erved in trial I I .  
S ince fert i l ity (number l amb ing of tho se exposed ) increases  
with advanc ing breed ing season ,  date  of  firs t obs erved breeding mark 
and date of inj ect ion were ana lyzed to determine if seas on of year had 
any effect on treatment . Date of  f irst  breeding mark and date  o f  
inj ect ion d id not d iffer (P > . 0 5 )  between freatments for either t r ial  
( t ab le 4) . 
Lamb ing dates resulting from the entire breeding se as on by 
treatment are pres ented in tab le 4. In trial I, tho se ewes  that d id 
not receive PGF po s tmating lambed approximately 1 0  d ear l ie r  (P< . OOl) 
than treated ewes  ·(d  426 .7 vs 436 . 4 ) . S imil ar resu l ts were ob t ained 
TABLE.4 .  LEAST-SQUARES MEANS FOR DATE OF FIRST MARK, DATE OF 
. INJECTION , AND DATE OF LAMBING BY TREATMENT 
( TRIALS I AND I I ) a,b 
Date of Date of Date of  
firs t mark injec t ion lamb ing 
Tr ial I 
Treat ed 27 5 . 8 + . 6 4  27 8 . 8  .±. . 6 4  43 6 .4 .±. 1 .3  4*** 
Contro l 27 5 . 4 + .6 2 27 8 . 4  .±. .6 1 426 .7 .±. 1 . 2 9  
Trial I I  
Trea ted 26 9 . 3 + .so 27 2 . 4 .±. . 50 43 8 . 4 .±. 1 . 2 2*** 
Contro l 26 9 .3 + . 6 4  27 2 . 3 + . 6 4  43 2 • 4 .±. 1 • 5 4 
a Va lues are means .±. SE . 
b Date ind icated i s  Ju l ian c alendar date for date of f irs t mark and 
date of  inj ect ion or Ju l ian cal endar date of ye ar bred p lus 365  d 
( tr ial  I )  or 366  d ( trial II ) for d.ate o.f lamb ing . 
***P < . OOI . 
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in trial  II, where contro l ewes lambed 6 d earl ier (P< . OOl ) than 
treated ewes (d  432 .4 vs 438 .4) . Table 5 l i s t s  the l amb ing d ates  for 
treated and �ontro l ewes by time of  treatment for trial  I. Lamb ing 
dates  d id not differ (P> .05) for tho se ewes treated with PGF between 0 
and 72 h ,  be tween 48 and 96 h ,  or be tween 96 and 144 h (P> .05) 
pos tma ting . Tho se ewes treated at 72 h lambed ear l ier (P< .05) than 
ewes  treated at 120 and 144 h ( d  433 .4 vs 445 .4 and 449 .4, 
respective ly) . Al though treatment at 72 h d id not d iffer (P> .05) from 
treatment at 96 h, ewes treated at 72 h lambed 6 d earl ier than ewes 
treated at 96 h .  No differences  (P> .05) in l amb ing dates due to 
treatment were observed among contro l ewes . The lamb ing d ates  for 
trial II are g iven in tab le 6 .  Treatment with PGF before 96 h resul ted 
in ear l ier l amb ing dates (P< .05) as c9mpared with treatmen t  be tween 108 
to 132 h .  Treatment at 96 h d id not  d iffer  (P> .05) from later 
treatments . The differenc e be tween 84 and 96 h ( d  436 .8 vs 446 .5) 
approached s ignif icance (P= .06) which ind icates that the inc rease in 
lamb ing dates as a result of PGF began to  oc cur af ter treatment at  
84 h.  
Jugu lar blood s amp les were co l lected from ewes between d 10 to 
13 in trial I and on d 17 or 18 (d 1 = date of f irs t breed ing mark) in 
trial II and proges terone concentrations were de termined . Contro l ewes 
in trial I had h igher (P< .01) proges terone concentrations than treated 
ewes ( t ab le  7) . If PGF d id indeed resul t in partial or comp l e t e  CL 
regres s ion ,  a new estrous cyc le  wou ld have been init iated and t reated 
ewes would have been bled earl ier in their respect ive cyc l e  as compared 
Time of 
treatment 








TABLE 5. LEAST-SQUARES MEANS FOR DATE OF FIRST MARK ,  DATE OF INJECTION , AN,D 
DATE OF LAMBING BY TIME WITHIN TREATMENT (TRIAL I ) a , b  
Date of Date of Date of 
first _mark injection lamb ing 
Treated Contro l Treated Contro l Treated Contro l 
274. 9 .:!:. 1.66 274.6 .:!:. 1 .6 8  - 274. 9 ".:!:. 1.66 274.6 .:!:. 1 .6 8  425 .1 .:!:_ 3 . 33C 423 . 2  .:!:. 3 . 35 
277.5.:!:. 1.66 276 .o .:!:. 1 .57 278 .5 .:!:. 1.66 277.0.:!:. 1 .57 428. 9 .:!:_ 3. 33C 42 1 . 4.:!:. 3 .6 7  
27 5. 3 .:!:. 1 .66  275 .4.:!:_1 .57 277. 3 .:!:. 1.66  277 .4.:!:. 1 .57 43 2 • 6 .:!:. 3 • 56 c d 426 .5  .:!:. 2 .  90 
276.5.:!:. 1.-92 275�5.:!:. 1.57 27 9 .s .:!:. 1 .  7 8 278 .5 .:!:. 1 .57 43 3 . 4.:!:. 4 . 2 1Cd 427 . 8.:!:. 2. 90 
275.0.:!:. 1.78 275.3 .:!:. 1.57 279 .0.:!:. 1.78 279.3.:!:_1.57 43 9 .  9 .:!:. 3 • 56 de 424 . 2.:!:. 3.35 
275. 8.:!:. 1. 91 275.5.:!:. 1 .57 280 . 8.:!:. 1. 92 2 80 .s .:!:. 1 .57 455 .6  .± 4 . 2 1 e 43 2 • 9 .± 2 • 90 
275.6.:!:. 1 . 66 275. 8.:!:_ 1 .57 281 .6  .:!:. 1 .66  281 . 8.:!:. 1 .57 449 .4  ±. 4 . 2 1 e 430 . 9  .:!:. 3 .10 
a , b See footnotes , table 4. 
















TABLE 6. LEAST-SQUARES MEANS FOR DATE OF FIRST MARK ,  DATE OF INJECTION , 
AND DATE OF LAMBING BY TIME WITHIN TREATMENT (TRIAL II ) a , b 
Date of Date of Date of. 
f irst mark injection lambing 
Treated Contro l Treated Contro l Treated Contro l 
26 8. 8 .±. 1 • 59 26 9 • 5 .±. 1 • 41 26 9 • 8 .±. 1 • 59  270.5 .±. 1"41 426 • 9 .±. 3 • 3 7 c 43 3 • 2 .±. 3 • 3 8 
26 7 • 7 .±. 1 • 7 0 26 9 • 2 .±. 1 • 7 0 43 1.5 .±_ 3. 89Cd 
26 9.5 .±. 1.43 26 3. 4 .±. 1.41 271 • 5 .±. 1 • 42 271. 3  .±. 1. 41 43 5 • 4 .±. 3 • 0 1 c d 43 0 . 1  .±. 3 • 3 8 
26 9 • 7 .±. 1 • 43 272.2 .±. 1. 42 43 2.0 .±_ 3 . 6QCd 
26 9. 2  .±. 1.43 26 8�6 .±. 1.48 272. 2 .± 1. 42 271.6  .±. 1. 48 43 0 . 1  .±. 3 • 1 7 cd 43 0 • 6 .±. 3 • 83 
26 9 • 0 .±. 1 • 43 272.5 .±. 1. 42 43 6. 8 .±. 3 . 37de 
270. 1 .±. 1.59 270.0 .±. 1.48 274. 1 .±. 1.59 274.0 .±. 1. 48 446.5 .±. 3 . 89ef 43 2 • 0 .±. 3 • 83 
26 9 • 7 .±. 1 • 3 6 274. 1 .±. 1.36 44 7 • 4 .±. 3 .1  7 f 
26 8.7 .±_1.59 26 9 .1 .±. 1 • 41 273.7 .±. 1.59 274. 1 .±. 1. 48 448.5 .±. 3.37f 43 6 • 0 .±. 3 • 5 8 
26 9. 2  .±. 1.50 274.7 .:!:. 1.50 452 .3  .±. 3 . 6  of 
a , b See footnotes , table 4. 
c , d , e ,f Means in the same co lumn with unlike superscripts differ (P<.05).  
"-l 
V1 
TABLE 7 .  FIRST BLEEDING PROGESTERONE VALUES BY 
TREATMENT (TRIALS I AND II ) a 
Treat- · Progesterone values (ng/ml ) 
ment Trial I Tr ial  II  
26 . 
·Treated 2 . 1 24 .:t. . 2 236  3 . 448 + . 203 0** 
Control 3 . 1 13 + . 2 1 3 8** 2 • 6 1 6  + • 2 56 4 
a Values are means  + SE . Blood samp les were obtained on d 1 0  to 1 3  
for trial I and o n  d 17  o r  1 8  postmat ing for trial  II . 
**P< . O l . 
with contro l s , thus resul ting in lower proges terone leve l s  ( Stabenfe ldt 
et  al . , 1 96 9; Sarda et al . ,  1 97 3 ) . Proges terone concentrat ions for 
treated ewes ( tr ial  I) decreased (P< . O S ) with increas ing t ime of 
inj ect ion to a low of  . 541 ng/ml for ewes rece iving an inj ect ion a t  
1 44 h ( table  8 ) . This  ind icates that CL are more sen s i t ive t o  
regres s ion caused by adminis tration o f  PGF a s  pregnancy advances  to  
144 h as  ind icated by a dec l ine in  the progesterone concentration . In 
tria l II  where ewes wer.e b l ed on d 17 or 1 8 ,  treated ewes  had h igher 
( P < . O l ) proges terone concentrat ions ( 3 . 448 vs 2 . 6 16 ng/ml ) than contro l 
ewes ( tab le  7 ) . I f  adminis trat ion of  PGF resulted in CL regres s ion ,  
then treated ewes wou ld have been in  the middle  of their  next cyc le  
where proges terone secretion is  expected to  be  the ·h ighes t .  For 
contro l ewes , d 17 or 18 wou ld correspond to  the onse t of es trus  if 
concept ion had not oc curred and proges terone secret ion wou ld be  at  i t s  
lowes t .  This d if ference in  the time of  the estrous cyc le  at which 
b lood samp les were co l lec t ed may exp lain the d ifferences  in 
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TABLE 8 .  FIRST BLEEDING PROGESTERONE VALUES BY TIME WITHIN 
TREATMENT (TRIALS I AND II) a 
Pro2esterone value s (n2/ml ) 
Trial I · Trial II 
Treated Contro l Treated 
3 . 1 84 + . 36o3h 3 .07 6 .±. .7424 
2. 925 ± .3603b 3 . 2 88 .±. . 6 945 4 .008 + . 6 o8oh 
3 .736 -:; . 6 5 oob 
2 . 451 .±_ .3603bC 3 . 7 83 .±. .6 945 3 . 416 + . 543 8b 
2 • 8 52  -:; • 5 43 8 b 
2 . 86 2 .±_ .4160bC 2 . 835 .±. . 6 945 3 . 90 2  ± . 543 8b 
6 • 0 55 + • 5 43 8 c 
1 .789 .±_ . 3 852Cd 3 .  853 .±. . 6  945 2 .504 + .6 o8oh 
3 . 1 40 -:; • 5 1 8  5 b 
1. 1 20 .±. .416ode 3 .  236 .±. :6  945 2 . 489 + . 6080b 
2 . 487 :± . 5733b 
• 541 .±. . 3603e 1 .719  .:!:. .6 945 
Contro l 
2 .  533 .±. • 56 7 3 
3 .14 9 .±. • 56 7 3 
2 • 3 6 7 .±. • 5 9 80 
2 .086 .±. . 5 980 . 
2 . 9 47 + . 5673 
a Values are means .±. SE. Blood samples were obtained on d 10 to 13 for trial I and on d 17 or 18 
postmating for trial II. 
· b , c , d , e Means in the same co lumn with unlike supe rscr ipts differ (P< .05 ) . 
N 
'-.I 
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. A second b lood s amp le was ·co l lect ed from ewes in trial I 
between d 16  and 1 9 . No d ifferences  in proges t erone conc entration 
( P > . 0 5 ) were obs erved between treated and contro l ewes ( 3 . 40 5  and 
3 . 446 ng/ml , respe c t ively ) . S inc e proges terone concentrat ions w�re 
calculated for an e arly  d iagnos is of pregnancy to al lev iate the effect s 
of l ate  term abort ions , the 1 7- to 1 8-d b l eed ing of contro l ewe s  in 
trial II was cons idered suff ic ient . An add it ional  b lood samp le was 
co l lected from treated ewes on d 19 or 20  af t er inj ect ion (d  1 = day of 
inj ect ion) which would correspond to a new es trous cyc le  af t er al lowing 
2 to 3 d  for CL regres s ion to  oc cur ( Barre t e t  a l . , 1 97 1 ) .  
Progesterone concentrat ions decreas ed sharp ly (P< . 0 5 )  for ewes  treated 
later than 84 h except for those  ewes  treated at 1 3 2  h ( t ab l e  9 ) . The 
high leve ls  obtained from ewes inj ect ed at 1 3 2  h are unexp lainable . 













TABLE 9 .  SECOND BLEEDING PROGESTERONE 
VALUES FOR TRIAL IIa 
Proges terone 
values (ng/ml ) 
3 . 47 0 .:!:. . 81 81  b 
3 . 1 3 7  + . 87 46 b 
2 . 6 70 + . 7 3 17bC  
3 . 2 93 + • 7 3 1 7b 
3 . 7 7 9  + • 7 3 1 7b 
3 . 2 84 .:!:. . 7 3 17b 
. 9 83 + . 81 81 Cd 
. 57 2  + . 6  977d 
. 420 + • 81 81 d 
2 . 247 + . 7 7 13bC  
a Values are means .±. SE ( treated ewes only) . B lood samp les  were 
obtained on d 19 or 20 pos t injec t ion . 
b , c , d Means in the same co lumn with unl ike supers crip t s  d i ffer 
(P< . 05 ) . 
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Two ewes had values above 6 . 0 ng/m'l but did not lamb dur ing the regular 
lamb ing seas on .  Thes e  results  reveal that adminis trat ion o f  PGF after 
84 h po s tmat ing wil l  lead to  CL regres s ion as indicated by the dec l ine 
in progesterone , which is the same t ime period where an increase in 
lamb ing dates began t o  occur . 
The number o f  ewes lamb ing as a result  of the f irs t mat ing to 
the Suffolk rams in trial  I are listed in table  1 0 .  Adminis trat ion of 
PGF with increas ing t ime of  gestation decreas ed the percentage of ewes  
lamb ing , which appeared to  be  l inear , from 87 . 5% for t ime 0 to 0 . 0% for 
t ime 1 44 .  A Chi-square ana lys is was performed on the number of contro l 
ewes lamb ing to the Suffolk rams and no d ifferenc es  were obs e rved 
(P> . 05 ) . These  group s were poo led for a total of 40 out of 5 5  ewes 
lamb ing ( 7 2 . 7 % )  to the f irs t mating . The poo led contro l va lue was 
TABLE 1 0 . LAMBING PERFORMANCE OF EWES RECE IVING PGF DURING 
EARLY GESTATION AS A RESULT OF FIRST MATING ( TRIAL I )  
Time o f  
treatment Treated Contro l 
( h2 No . lamb ingLno . ex:eosed No . lamb ingLno . ex:eo sed 
0 7 / 8  ( 87 . 5  ) a 6 / 7  ( 85 . 7 ) 
24  7 / 8  ( 87 . 5 )  5 / 8 ( 6 2 . 5 )  
48 4/ 8 ( 50 . 0 ) 7 / 8  ( 87 • 5 )  
7 2  3 / 6  ( 50 . 0 )  6 / 8 ( 7 5 . 0 )  
96 2 / 7  ( 28 . 6 ) * 6 / 8 ( 7 5 . 0 )  
1 20 1 / 6  ( 16 . 7 )*  5 / 8 . ( 6 2 . 5 )  
1 44 0/ 8 ( 0 . 0 ) * 5 / 8 ( 6 2 . 5 )  
Total 40/ 5 5  ( 7 2 . 7 ) 
a Percentage of ewes  l amb ing to f irst  service is g iven in 
- parenthes is . 
* Differ from poo led contro ls  (P< . O S ) . 
' . 
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compared t o  each ind ividual PGF treatment value by  Chi-square ana lys is . 
The percentage  o f  ewes lamb ing that rece ived PGF from 0 to 7 2  h 
pos tmat ing ( 87 . 5% to 5 0 . 0% ,  respect ive ly)  d id not d iffer ( P > . OS )  from 
the poo led contro l s .  However , treatment at  96 , 1 20 ,  or 1 44 h ( 2� .6 , 
16 . 7 , and 0 . 0% ,  respec t ively) decreas ed the number of  ewes l amb ing 
(P < . 0 5 )  to the Suffolk s ires . 
A s imil ar analys is  was performed on the number of  ewes  lamb ing 
to the Hamps-hire rams for trial  I I  ( t ab l e  1 1 ) . The contro 1 ewes ranged 
from 80 . 0% ( 48 h) to 5 0 . 0% ( 1 20 h)  and no diffe r�nc es  were found among 
groups , so they were poo led for a total of 2 9  ewes lamb ing out of 4 8  
( 6 0 . 4% )  that were exposed . Comparison with the poo led contro l s  
revealed that treatment with PGF at 96 , 1 08 , 1 20 ,  o r  1 3 2  h po s tmating 
TABLE 1 1 . LAMBING PERFORMANCE �F EWES RECEIVING PGF DURING 
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1 3 2  
Total 
Treated 
No .  · lamb ing/no . exposed 
8/ 8 ( 1 0 0· . 0 )  * 
5 / 8 ( 6 2 . 5 )  
6 / 9  ( 66 . 7 )  
6 / 1 0  ( 6 0 . 0 )  
8 / 1 0  ( 80 . o )  
5 / 1 0  ( 50 . 0 )  
0/ 8 ( 0 . 0 ) * 
1 / 1 1  ( 9 . 1 ) * 
1 / 8 ( 1 2 . 5 ) * 
0/ 9 ( 0 . 0 ) * 
No . 
Cont ro l 
lamb ing/no . expo sed 
6 / 1 0  ( 6 0 . o ) a 
8/ 1 0  ( 80 . o )  
5 / 9 ( 5 5 .6 )  
5 / 9 ( 5 5 .6 )  
5 / 1 0  ( 50 . 0 )  
2 9 / 48 ( 6 0  .4 )  
a Percent age of  ewes  lamb ing to f irs t serv ice is  g iven in 
parenthes is . 
* D iffer from poo led contro l s  (P< . 0 5 ) . 
. I • 
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reduced (P < . 0 5 )  the number o f  ewes that lambed as a resul t o f  the firs t 
mating . Ewes t reated e ar l ier than 96 h did not d if fer  (P< . 0 5 )  from the 
poo led contro l s . This supports  the results  obtained in tr ial I .  
In trial II , the 1 2-h interval s were poo led t o  correspond to 
24-h intervals and trials  I and II  were comb ined where treatment s were 
compatib le  ( t ab l e  1 2 ) . Again ,  no differences  (P> . O S )  were obse rved 
between contro l groups . Upon comparison of  the PGF treatment groups  
with the poo led cont ro l ,  a dras tic  decrease  (P< .Ol ) in the number of 
ewes l amb ing to the f irs t service was observed between the 72 and 96 h 
inj ection t imes ( 6 1 . 5 vs 1 1 . 5% , res pective ly) . These  data along with 
lamb ing results  obtained from trials  I and I I  indicate that 
administrat ion of PGF af ter 72 h of ges tation is detrimental  and may 
lead to termination o f  pregnancy . TQis is in agreement with results  
that revealed CL  regres s ion af ter administration of  PGF d id not  oc cur 
in nonpregnant cyc l ic ewes ( Lewis  e t  al . ,  1 97 8 )  or cows ( Rowson e t  al . , 
1 97 2 )  on d 1 to 4 of the cyc le  or in pregnant cows ( Lauderdal e ,  1 97 2 )  
on d 2 ,  3 ,  or 4 o f  ges tat ion (d  1 = firs t day o f  obs erved mating ) . 
The results  o f  the laparo tomy procedure in tr ial I performed on 
the 15 ewes correspond ing to approximately 3 5  d af ter obs ervation of 
first  mat ing are given in table  1 3 . Of tho se ewes treated at 48 or 
72 h ,  9 out of 1 0  ( 90 . 0% )  were d iagnosed pregnant with only one ewe 
( 20 . 0% )  d iagnosed pregnant in the 96 -h group . If treatment with PGF 
had caused CL regres s ion resu lting in a second mating , the ensuing 
pregnancy would correspond to approximately d 15 of ges tat ion and 
pregnancy at this early s t age wou ld be undetectable . Therefore , it was 
TABLE 12 . LAMBING PERFORMANCE OF EWES RECE IVING PGF DURING EARLY 
GESTATION AS A RESULT OF FIRST MATING ( TRIALS I AND I I  COMBINED ) 
Time of  
treatment Treated Contro l 
32  
(h )  No .  lambing/no . expo sed No . lamb ing/no . exposed 
24 
48 




201 24  ( 83 .3 ) a 
1 6 1 27 ( 5 9 .3 )  
1 6  I 26 C 6 1  • 5 ) 
3 1 26 ( 1 1 . 5 ) ** 
2 I 23 C 8 • 1 ) ** 
111 1 8  ( 6 1 . 1 )  
1 5  I 1 8  < 83 • 3 ) 
111 17 ( 64 . 7 )  
1 1 1 17 ( 64 . 7 ) 
1 01 1 8 ( 55 .6 )  
5 5 1 88 ( 6 5 . 9 )  
a Percentage o f  ewes  lamb ing t o  f irs t services  i s  g iven in 
parenthes is . 
** D iffer from poo led contro l s  (P< .01 ) . 
TABLE 13 . PRELIMINARY PREGNANCY DIAGNOSIS AND LAMBING PERFORMANCE 
OF LAPAROTOMY EWES AS A RESULT OF FIRST SERVICE ( TRIAL I )  
Time of Pregnancy Lamb ing 
treatment diagnos i s  )2e rformance 
(h) No . pregnant/no . eXJ>o sed No. lamb ing/no . exposed 
48 5 1 5 3 1 5 
7 2  4/ 5 3 / 5 
96 1 / 5 0/ 5 
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as sumed that the pregnanc ies at the time of laparo tomy were a resul t  of  
the f irs t mating . The s e  resul ts  are in  strong agreement with  the 
lambing resu l ts obtained from trials I and II . Only 6 of the 1 0  ewes  
d iagnosed pregnant l ambed as  a resu l t  of the f irs t mating . Abort ions 
were as sumed to  have occurred as a resul t of the s tres s that 
accompanied and fo l lowed surgery . 
Another aspect  that needs to  be addres sed is the effect  that 
PGF may have on subsequent ferti l ity . Table  1 4  summarizes the overal l 
percentage of  ewes  l amb ing in trial I as a resul t of the ent ire 
breeding seas on ,  inc lud ing exposure to  the Co lumb ia rams . Ewes in bo th 
treatments ranged from a h igh of 1 00% to a low of 6 2 . 5% lamb ing per ewe 
exposed . Of tho se ewes  that received PGF , 45 of 5 1  l ambed ( 88 . 2% )  
compared to 48 o f  5 5  ( 87 .3% ) that lambed for the contro l ewes . As in 
TABLE 1 4 .  TOTAL NUMBER OF EWES LAMBING , INCLUDING EXPO SURE 
TO COLUMBIA RAMS ( TRIAL I ) 
Time of  
treatment Treated Contro l 
(h) No . l amb ing/no . exposed No . lamb ing/no . expo sed 
0 8/ 8 ( l OO . o ) a 6 / 7  ( 85 . 7 ) 
24  8/ 8 ( 1 00 . 0 )  5/ 8 ( 6 2 . 5 )  
48 7 / 8  ( 87 . 5 )  8/ 8 ( 1 00 . 0 )  
7 2  5 / 6  ( 83 . 3 ) 8/ 8 ( 1 00 . 0 )  
96 7 / 7  ( 1 00 . 0 )  6 / 8  ( 7 5 . 0 )  
1 20 5 / 6  ( 83 . 3 ) 8/ 8 ( 1 00 . 0 )  
1 44 5/ 8 ( 6 2 . 5 )  7 / 8  ( 87 . 5 )  
· To tal 45/ 51  ( 88 . 2 )  48/ 5 5  ( 87 .3 ) 
a Percentage of  ewes l amb ing is  g iven in parenthes i s . 
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tria l I ,  the overal l  lamb ing percentage  of ewes rece iving PGF in 
trial II was s imil ar ( 85 . 7  vs 83 . 3% )  to the contro l s  ( t abl e  1 5 ) . These 
data indicate that PGF had no . effect on the fert i l ity of  sub s equent 
mat ing s . 
The number  o f  lambs born per ewe expo sed and pe r ewe lamb ing 
for each trial are g iven in tab le 1 6 . The adminis tration of  PGF d id 
not reduce ( P > . O S ) the number of  lambs born pe r ewe lamb ing or per ewe 
expo sed . It is interes t ing to note , however ,  the numbe r  of l amb s  that 
were born to  tho se  ewes  that l ambed as a resul t  of the f irst  serv ice . 
In trial I ,  those  ewes that rece ived PGF at 48 h or later and l ambed to  
the Suffo lk s ire a l l  gave b irth to two or  more l ambs ( tab l e  17 ) .  
S imil ar resu l t s  were obtained in trial II  ( tab l e  1 8 ) .  Tho se ewes  that 
lambed to  the Hampshire s ire and rece ived an inj ect ion at 84 h or l ater 
al l gave birth to  twin lambs . This trend was no t apparent for contro l 
ewes in e ither trial . Al though data cou ld not be s tat i s t ica l ly 
ana lyzed due to the smal l numbers per treatment group , they tend to 
lend support to  results  reported by S ilvia and Ni swender ( 1 9 84 )  who 
stated that mu l t ip le CL , as a result  of mu l tiple  embryos ,  may offer 
some protect ion against  the luteo lytic  properties  of PGF . 
The resul ts o�tained from trials I and II  ind ic ate that 
administrat ion of  PGF af ter d 4 (d 1 · = f irs t day of mat ing ) is 
de trimental to maintenance of pregnancy . However , the adm ini s tration 
of  PGF does  no t appear to  have any effect on sub sequent fert i l ity or 
the number of  lambs born . 
TABLE 1 5 . TOTAL NUMBER OF EWES LAMBING , INCLUDING EXPO SURE TO 
COLUMBIA RAMS ( TRIAL II ) 
Time o f  
treatment Treated Contro l 
3 5  
( h )  No .  lamb ing/no . exposed No . lamb ing/no . expo sed 
24 8/ 8 ( I OO . o ) a 9 / 1 0  ( 90 . 0 )  
3 6  7 / 8  ( 87 . 5 )  
48 9 / 9 ( 1 00 . 0 )  9/ 1 0  ( 90 . 0 )  
6 0  7 / 1 0 ( 7 0 . 0 )  
7 2  9 / 1 0  ( 90 . 0 )  7 / 9  ( 7 7 . 8 )  
84 8/ 1 0  ( 80 . 0 )  
96 6 / 8  ( 7 5 . 0 )  7 / 9  ( 7 7 . 8 )  
1 08 9/ 1 1  ( 81 . 8 )  
1 20 8/ 8 ( 1 00 . 0 )  8/ 1 0  ( 80 . 0 )  
1 32  7 / 9  ( 77 . 8 )  
Total  7 8/ 91 ( 85 . 7 ) 40 I 48 < 83 • 3 ) 
a Percentage o f  ewes l amb ing is  g iven in parenthes is . 
TABLE 1 6 . LEAST-SQUARES MEANS FOR NUMBER LAMBS BORN PER EWE 
LAMBING OR PER EWE EXPOSED (TRIALS I AND I I ) a 
No . lambs No . lambs · 
Treatment born/ewe expo sed born/ewe lamb ing 
Trial I 
Treated 1 . 7 8  .±. . • 1 1 7 2 . 03 + . 1 00 
Contro l 1 . 5 8  + . 1 1 2  1 . 7 7  + . 096 
Trial II 
Treated 1 . 50  + . 093 1 . • 7 5 + . 07 2  
Contro l 1 . 3 9  + . 1 28 1 .  7 2  + . 1 03 
a Value s are means  .±. SE . 
Time of  
treatment 








TABLE 1 7 . NUMBER OF LAMBS BORN PER EWE LAMBING TO 
FIRST SERVICE (TRIAL I ) 
Treated Contro l 
36  
No .  lambs/ewe l amb ing No . lambs/ewe lamb ing 
2 . 43 ( 1 7 / 7 ) a 1 . 6 7  ( 1 0/ 6 )  
1 . 57  ( 1 1/ 7 )  1 . 6 0  ( 8/ 5 )  
2 . 00 ( 8/ 4)  2 . 2 9  ( 16 / 7 )  
2 . 00 ( 6 / 3 )  1 . 83 ( 1 1 / 6 )  
3 . 00 ( 6 / 2 )  1 . 3 3  ( 8/ 6 )  
2 . 00 ( 2/ 1 )  2 . 40 ( 1 2/ 5 )  
0 . 00 ( 0/ 0 )  1 . 6 0  ( 8/ 5 )  
a Numbers in parenthe s is ind icate number o f  lambs  born per  numbe r  of 
ewes lamb ing to  f irst serv ice . 
Time of  
treatment 
( h )  
2 4  
3 6  
48 
6 0  
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TABLE 1 8 .  NUMBER OF LAMBS BORN PER EWE LAMBING TO 
FIRST SERVICE {TRIAL II ) 
Treated Contro l 
No . lambs/ewe lamb ing No . lambs/ewe lamb ing 
1 . 6 3  ( 1 3/ 8 ) a 1 . 83 ( 1 1 / 1 6 )  
1 . 40 ( 7 / 5 )  
2 . 00 ( 1 2/ 6 )  1 .  7 5  ( 1 4/ 8 )  
2 . 1 7  ( 1 3/ 6 )  
1 . 7 5 ( 1 4/ 8 )  2 . 00  ( 1 0/ 5 ) 
2 . 00 ( 1 0/ 5 ) 
0 . 00 ( 0/ 0 )  1 . 40 ( 7 / 5 )  
2 . 00 ( 2/ 1 )  
. 2 . 00 ( 2/ 1 ) 2 . 20  ( 1 1 / 5 )  
0 . 00 ( 0/ 0 )  
a Numbers i n  parenthes is  ind icate number o f  lambs born pe r number of 
ewes lamb ing to f irst  s e rv ice . 
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SUMMARY 
Two trials  were conduct ed to determine the effect s of  
prostag land in F2a ( PGF )  admini stered during the f irs t week o f  
ges t ation. In trial I during the 1 9 83 fal l breed ing seas on ,  1 3 4  aged . 
cros sbred ewes were exposed  to Suffolk rams that had been g reas ed with 
dye-co lored grease just  cran ial  to the penis .  Ewes  were checked for 
breeding marks once  daily and upon detection of  a breed ing mark 
one-hal f  of the ewes were ass igned to previous ly randomized treatment 
groups and received 10 mg of PGF im at e ither 0 ,  2 4 ,  48 , 7 2 , 96 , 1 20 ,  
or 1 44 h after detect ion of  a breeding mark. The other one-hal f of the 
ewes  served as uninjected contro ls  correspond ing to respe c t ive 
treatment time s . The ewes  remained with the Suffo lk rams for 48 h ,  
were exposed to  ep id idymectomized teaser rams for 2 wk , and were then 
placed with intact Co lumb ia rams for the remainder of  the 42-d breed ing 
season . 
Tr ial II  ( 1 9 84 fa l l  breeding season) ewes were exposed  to  
intact , greased Hamp shire rams and were checked for  breed ing act iv ity 
twice daily . Upon de tect ion of  a breeding mark , two- thirds of the ewes 
rece ived 10 mg PGF im at either 24 , 36 , 48 , 6 0 ,  7 2 , 84 , 96 , 1 08 ,  1 20 ,  
or 1 3 2  h af ter detect ion of  a breeding mark . The other one- third of 
. the ewes served as uninj ect ed contro ls , correspond ing t o  treatment at 
24,  48 , 7 2 , 96 , or 1 20 h .  After de tect ion of a breed ing mark , the same 
procedure was fol lowed as in trial I .  
Contro l ewes in trial I l ambed 1 0  d earl ier (P< . 001 ) than 
treated ewes  (d  426 . 7  vs 43 6 . 4 ) . · Contro l ewes in trial I I  exhib ited 
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the same res ponse and lambed 6 d earlier (P< . OOl ) than t reated ewes 
(d  43 2 . 4 vs 43 8 . 4 ) . No differences  between treated and contro l ewes 
were observed for the number  of  lambs born pe r ewe exposed  or per ewe 
. lamb ing . · 
Administration of  PGF in trial I decreased the percentage  of  
ewes lamb ing to the Suffolk s ires , as  a resul t of the f irs t mating , 
with increas ing time of  ges t ation from 87 . 5%  for treatment at 0 h to  
0 .0% at  1 44 h .  No  differences were observed (P> . 0 5 )  b e tween contro l 
groups , so  these  groups were poo led for a total of 40 ewes l amb ing 
( 7 2 . 7 % )  to the f irs t mating . The percentage of ewes l amb ing that 
received PGF at 0 through 72 h pos tmating d id not d if fer from the 
poo led contro l s . However ,  of tho se ewes that received PGF at 96 , 1 20 ,  
or 1 44 . h ,  fewer lambed ( P < . 0 5 )  as a resul t of the f irs t mat ing as 
compared to the poo led . contro l s .  S imil ar results  were obtained from 
trial II . Again , no d ifferences (P> . 0 5 )  were observed between contro l 
groups , so they were pool ed for a total of 2 9  of 48 ( 6 0 . 4% )  lamb ing to 
the f irst mating . Ewes t reated with PGF between 24 and 84 h pos tmating . 
did not d iffer ( P > . 0 5 ) from the poo led contro l s .  Of tho se ewes that 
rece ived PGF at 96 , 1 08 ,  1 20 ,  or 1 3 2  h postmating , fewer l ambed ( P < . 0 5 )  
a s  a result  o f  the f irst  mating as compared t o  the poo led contro l s .  
The total number o f  ewes lambing as a resul t o f  the ent ire 
breed ing season did not d iffer (P> . 0 5 )  between treated and contro l ewes 
for either trial . In trial I ,  88 . 2% of the treated ewes and 87 . 3 %  of 
the contro l ewes l ambed . In trial II , 85 . 7%  of the treated ewes and 
83 .3%  of the contro l ewes lambed . · 
· 3 9  
The results  of  trials I and II  indicate that administration of  
1 0  mg PGF af ter 84 h of gest ation is detrimental to  maintenance of  
pregnancy • . However , the adminis tration. of  PGF does not appe ar t o  have 
any effect  on sub sequent fert il ity or on the number of  l ambs born . 
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APPENDIX 
TABLE 1 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR BEGINNING WEIGHT , 
ENDING WEIGHT , AND WEIGHT CHANGE BY TREATMENT ( TRIALS I AND I I ) 
Source of  
variat ion df  ss F p 
Beginning Weight 
Trial I 
Treatment ( Trt ) 1 26 . 3 6 7  . 0 4  . 84 
Time ( T )  6 26 52 . 7 91 .6  8 . 6 6  
Trt x T 6 26 5 . 6 33 . 07 . 99 
Error 91  5 9036 . 87 5  
To tal 1 04 6 1 96 0 . 0 57 . 
Tr ial I I  
Treatment (Trt ) 1 7 8 . 5 01  . 1 3 • 7 2  
Time ( T )  4 9 87 . 417 . 41 . 80 
Trt x T 4 745 . 9 89 . 3 1 . 87 
Error 1 29 78333 . 1 44 
To tal 1 3 8  79987 .6 1 2  
End ing- Weight 
Tria l I 
Treatment ( Tr t )  1 3 26 .3  23 . 54 . 46 
Time ( T )  6 3327 . 26 1  . 92 .48  
Trt x T 6 36 0 . 5 85 . 1 0  . 99 
Error 92  55447 .3  99 
To tal 1 05 5 9523 . 5 09 
Tr ia l II 
Treatment ( Trt ) 1 1 4 . 6 7 6  . 03 . 86 
Time ( T )  4 853 . 6 9 8  . 43 • 7 8  
Trt x T 4 349 . 849 . 1 8  . 9 5  
Erro r 1 28 63280 . 1 1 1  
To tal 1 37 6441 0 . 493 
47 
tABLE 1 CONTINUED 
Source of  
variat ion df  ss  F p 
Weight Change 
Trial I 
Treatment (Trt ) 1 7 2 . 947 . 6 2 . 43 
Time ( T )  6 1 1 47 . 035  1 . 6 3  . 1 4  
Trt x T 6 402 .3 91 . 57 • 7 5 
Error 9 1  1 06 6 3 . 57 7  
Total 1 04 1 2284 . 7 6 2  
Trial II  
Treatment ( Trt ) 1 2 14 . 5 83 3 .3 3  . 07 
Time ( T )  4 1 02 . 9 80 . 40 . 81 
Trt x T 4 47 7 . 283 1 . 85  . 1 2  
Error 1 28 8255 .6 17 
To tal 1 3 7  907 8 . 493 
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· TABLE 2 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR BEGINNING 
WEIGHT , ENDING WEIGHT , AND WEIGHT CHANGE BY TIME 
WITHIN TREATMENT ( TRIAL I )  
Source o f  
variat ion d f  s s  F p 
Beginning Weight 
Treated 
Time 6 1 47 8 .6 3 8  . 40 . 87 
Error 44 26 7 86 . 1 07 
Total 5 0  2826 4 . 7 45 
Contro l 
Time 6 13 86 . 2 1 4  . 3 4  . 91 
Error 47 3 2250 .7 6 8  
To tal 53 33636 . 981 
End ing Weight 
Treated 
Time 6 1 876 . 9 88 . 5 1  . 80 
Error 44 27 1 84 . 345 
To tal so 2906 1 .333  
Contro l 
Time 6 1 82 5 . 492 . 5 2  • 7 9 
Error 48 2826 3 . 0 54 
Total 54 3 0088 . 5 45 
Weight Change 
Treated 
Time 6 777 . 97 1  1 . 3 0  . 1 0  
Error 44 43 84 . 7 7 4  
Total so 5 162 . 7 45 
Contro l 
Time 6 7 83 . 5 1 1  . 9 8  . 45 
Error 47 6 27 8 . 804  
Total 53 706 2 .3 1 5  
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. TABLE 3 .  LEAST-SQUARES ANALYSIS OF . VARIANCE FOR BEGINNING 
WEIGHT , ENDING WEIGHT , AND WEIGHT CHANGE BY TIME 
WITHIN TREATMENT (TRIAL II ) 
Source of  
variat ion df  ss F p 
Beginning We ight 
· . Treated 
Time 9 2 5 5 1 . 83 8  . 47 . 8 9  
Error 8 1  4891 8 . 8 88 
Total 90 5 1 470 . 7 2 5  
Contro l 
Time 4 1 16 0 . 289  . 46 • 7 7  
Error 43 27 237 . 7 1 1  
Total 47 283 9 8 . 000 
End ing We ight 
Treat ed 
Time 9 1 995 . 5 42 . 43 . 9 1 
Error  80  41 136 . 947 
To tal 89  43 13 2 . 489 
Contro l 
Time 4 924 . 7 94 . 49 • 7 4 
Error · 43 20342 .-456 
To tal  47 2 1 26 7 . 250 
Weight Change 
Treat ed 
Time 9 47 4 .3 85 . 80 .6 1 
Error 80  5244 . 237  
To tal 89  57 18 . 6 22 
Contro l 
Time 4 295 . 9 94 1 . 1 2  . 3 6  
Error  43 2847 . 2 56 
Total 47 3 143 . 250 
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TABLE 4 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR DATE OF FIRST 
MARK ,  DATE OF INJECTION , AND DATE OF LAMBING BY 
. TREATMENT (TRIALS I AND II ) 
Sourc e of  
variat ion df s s  F p 
Date of F irs t Mark 
Trial I 
Treatment (Trt ) 1 3 . 7 20 . 1 8  . 6  7 
Time ( T )  6 3 9 .6 91  . 3 2  . 93 
Trt x T 6 9 . 885 . 0 8  . 99 
Error 92  1 91 9 . 1 7 3  
To tal 1 05 1 97 1 . 3 5 8  
Trial I I  
Treatment (Trt ) 1 . 1 05 . 0 1  . 9 4  
Time ( T )  4 1 8 . 7 3 5  . 24 . 9 1 
Trt x T 4 1 0 . 426 . 1 3  . 97 
Error 1 29 2 509 . 458  
To tal 1 3 8  2540 .6 6 5  
Date of Injec t ion 
Trial I 
Treatment (Trt ) 1 3 . 7 20 . 1 8  . 6  7 
Time ( T )  6 47 9 . 92 1  3 . 83 . 002  
Trt x T 6 9 . 885 . 08 . 9 9  
Error 92  1 91 9 . 1 7 2  
To tal 1 05 241 1 . 7 35 
Trial II 
Treatment ( Trt ) 1 . 2 1 1 . 0 1  . 9 2  
Time ( T )  4 295 . 284 3 . 80 . 0 06 
Trt x T 4 1 0 . 2 40 . 1 3 . 97 
Error 1 29 2 503 . 893 
Total 1 3 8  2 85 4 . 46 4  
5 1  
TABLE 4 CONTINUED 
Sourc e of  
variat ion df ss F p 
Date of  Lamb ing 
.Trial I 
Treatment {Trt ) 1 2 1 2 1 . 443 27 . 3 0  . 0001 
Time ( T )  6 291 3 . 6 00 6 . 2 5  . 000 1 
Trt x T 6 6 9 1 . 425  1 . 48 . 1 9  
Error 7 9  6 140 . 0 20 
Total 92 1 1 1 89 . 9 57 
Trial II 
Treatment ( Trt ) 1 86 7 . 448 9 . 22  . 003 
Time (T )  4 23 5 5 . 247 6 . 26 . 0001  
Trt x T 4 1 206 . 3 04 3 . 20  . 0 1 6 
Error 1 08 1 0 166 . 3 90 
Total 1 1 7 16601 . 364  
. .  
TABLE 5 .  


























LEAST-SQUARE S ANALYSIS OF VARIANCE FOR DATE OF FIRST MARK, 




5 0  
6 
48 
5 4  
6 
44 
5 0  
6 · 
48 
5 4  
6 





WITHIN TREATMENT (TRIAL I )  
ss 
Date of Firs t  Mark 
40 . 044 
970 . 5 83 
1 01 0 . 6 27 
8 . 93 8  
948 . 5 89 
9 57 . 527 
Date of  Inject ion 
23 4 .3 97 
970 . 583 . 
1 204 . 980 
.257 . 1 56 
948 . 5 89 
1 20 5 . 7 45 
Date of  Lamb ing 
2897 . 27 9  
337 9 . 92 1  
6 27 7 . 200 
6 7 8 . 56 7  
276 0 .099  
343 8 .66  7 
F 
. 3 0  
. 80 
1 . 7 7  
2 . 1 7  
5 . 43 




. 1 3  
. 06 
. 0004 
. 1 5  
5 2  
TABLE 6 .  


























LEAST-SQUARES ANALYSIS OF VARIANCE FOR DATE OF FIRST MARK ,  















6 8  
7 7  
4 
3 5  
3 9  
WITHIN TREATMENT ( TRIAL II ) 
s s  
Date o f  F irs t Mark 
3 0 . 81 3  
1 6 47 . 1 27 
1 6 77 . 9 40 
9 . 499 
852 . 8 1 4  
86 2 .3 13 
Date of  Inject ion 
2 5 2 . 87 4  
1 6 53 . 3 5 2  
1 896 . 22 5  
1 05 . 06 4  
851 . 889  
956 . 9 53 
Date of Lamb ing 
56 5 8 . 9 80 
6 1 6 4 .3 1 5  
1 1 823 . 295 
1 81 . 441 
3 5 9.6 . 1 5 9  
3777 . 6 00 
F 
. 1 7  
. 1 2  
1 .3 8  
1 . 3 3  
6 . 94  
. 44 
p 
. 9 9 
. 97 
. 2 1 
. 28 
. 000 1 
• 7 8 
53 
54  
TABLE 7 .  LEAST- SQUARES ANALYSIS OF VARIANCE FOR FIRST BLEEDING 
PROGESTERONE VALUE S ( TRIALS I AND I I )  
Source of  
variat ion df  ss  F p 
Trial I 
Treatment ( Trt ) 1 2 5 . 5 97 1 0 . 2 0  . 002  
Time ( T )  6 5 1 . 1 26 3 . 40 . 005  
Trt x T 6 1 8 . 881  1 . 2 5  . 2 9  
Error 92  230 . 893 
Total  1 05 3 25 . 484 
Tr ial II  
Treatment ( Trt ) 1 20 . 3 6 5  6 . 47 . 0 1  
Time ( T )  4 2 1 . 27 0  1 . 6 9  . 1 6  
Trt x T 4 34 .634  2 . 7 5  . 03 
Error 1 29 405 . 858  
To tal 1 3 8  508 . 3 9 2  
5 5  
TABLE 8 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR FIRST 
BLEEDING PROGESTERONE VALUE S BY TIME 
WITHIN TREATMENT (TRIALS I AND I I )  
Source o f  
variat ion df  ss F p 
Trial .!. 
. Treated 
Time 6 45 . 1 00 7 . 2 4  . 0001 
Error 44 45 .6  90 
To tal so 90 . 7 90 
Contro l 
Time 6 24 . 5 05 1 . 06 . 40 
Error 48 1 85 . 203 
Total 5 4  209 . 7 08 
Trial II  
Treated 
Time 9 1 00 .3 88 3 . 7 7  . 0006 
Error 81 23 9 . 56 6  
To tal 90 3 3 9 . 954 
Contro l 
Time 4 7 . 084 .ss • 7 0  
Error 43 1 3 8 . 407 
Total 47 1 45 . 491 
56 
TABLE 9 .  LEAST·-SQUARES ANALYSIS OF VARIANCE FOR SECOND BLEEDING 
PROGESTERONE VALUES BY TIME WITHIN TREATMENT ( TRIAL I I )  







8 1  
9 0  
s s  F p 
1 3 2 . 906 2 . 7 6  . 007 
433 . 7 03 
566 . 6 09 
TABLE 1 0 .  CHI-SQUARE ANALYSIS FOR LAMBING PERFORMANCE AS A RESULT 









6 0  
7 2  




1 32  
1 44 
Tr ia r I 
2 .  9 9o a 
. 80 2  
. 802  
1 . 7 1 9  
1 . 345 
5 . 53 1* 
7 . 7 70* 
1 5 . 942* 
x2 value 
Trial II . 
2 . 2 40b 
4 .  7 80* 
. 0 1 2  
. 1 26 
0 . 000 
1 . 3 7 2  
. 3 6 8  
1 1 . 080* 
8 . 41 0* 
6 . 3 50* 
6 . 3 50* 
a x2o5  value = 1 2 .6 0  for 6 degrees of freedom. 
b X�0 5  value = 9 . 49 for 4 degrees of  freedom. 
* P< . 0 5 , x2 value = 3 . 84 for 1 degree of freedom for comparis on of 
ind ividual treatment with the contro l .  
TABLE 1 1 . CHI-SQUARE ANALYSIS FOR LAMBING PERFORMANCE AS A RESULT 







7 2  
96 
1 20 
x2 va lue 
3 . 496 a 
2 . 7 20 
. 3 96 
. 1 7 0  
23 . 83 9** 
24 . 0 2 1 ** 
a X �os value = 9 . 49 for 4 degrees of  freedom . 
**P < . 0 1 , x 2 value = 1 3 . 3  for 1 degree of freedom for comparison of 
individua l treatment with the contro l . 
5 7  
